Probably as many as 90% of the 4500 stars whose light intensities are known to be variable may be placed in three well-defined classes.
(1) The eclipsing variables are of various colors (or spectral types); their periods range from a few hours to a year or more in length, and their variation may be from less than one-tenth to several stellar magnitudes. (2) The long period variables are generally reddish stars; the cycle of their light-changes occupies from one hundred to six or seven hundred days, and the amount of their light variation is usually several magnitudes. (3) The largest class, however, since it includes the great number of variables in globular clusters and in other special regions of the sky, is that known as short period variables or Cepheid variables, Practically all types of spectra are represented, though types A and F predominate so far as now known. The periods in general are much less than 50 days, and for a very large subdivision (the cluster type variables) average about 12 hours. The variation, which is practically continuous, is nearly always of the order of one magnitude in range, and is characterized generally by a more rapid increase than decrease of brightness.
The cause and characteristics of eclipse variation are definitely known. But this can not be said of the other two main types of variable stars. Though many suggestions have been made, the true cause of long period variation remains more or less obscure. The interpretation of Cepheid variables has been much debated and much evidence in favor of various theories has been collected, but no explanation has as yet received general acceptance. The behavior of the spectral lines of Cepheids has led to the widely adopted assumption that they are spectroscopic binaries and that the light variations are in some way related to orbital Probably as many as 90% of the 4500 stars whose light intensities are known to be variable may be placed in three well-defined classes.
The cause and characteristics of eclipse variation are definitely known. But this can not be said of the other two main types of variable stars. Though many suggestions have been made, the true cause of long period variation remains more or less obscure. The interpretation of Cepheid variables has been much debated and much evidence in favor of various theories has been collected, but no explanation has as yet received general acceptance. The behavior of the spectral lines of Cepheids has led to the widely adopted assumption that they are spectroscopic binaries and that the light variations are in some way related to orbital motion. But the many serious obstacles in the way of the double star hypothesis have been pointed out in a previous paper,l and the suggestion made that the observed facts may accord much better with the assumption that the light and velocity variations are both due to disturbances on a large scale of the radiating surfaces of single stellar bodies. Such periodic disturbances, which have in sun-spots a not very distant analogue both as to spectral displacements and light variations, would have as an underlying cause the long-enduring free oscillations that may be set up in a gaseous mass in a variety of ways, such as the collision with or close approach to another body, the perturbations by an obscure companion, or the adjustment of mass or temperature dissymmetries.
Among the arguments against the double star interpretation of Cepheids is their property of definitely changing color (therefore, of changing surface temperature) with the variation in the brightness of the star, thus indicating that the phenomenon is peculiar to the radiating surface and not merely geometrical as with the eclipsing double stars. Another point is the lack of regularity in the time of the principal phases and in the nature of the light variations. It is in connection with these two arguments that the present investigation hopes to contribute to the explanation of the Cepheid variables. In particular the present discussion of the light variations of the star XX Cygni challenges the frequently iterated assertion that the short period variable, because of its supposedly great precision and regularity of performance, is a veriable timepiece. In fact the suggestion is on record that the unit of time might possibly be based on the periodic return to maximum brightness of certain short period variables rather than on the rotation of the earth. While in most cases so far as now known the mean periods of such variables have, to be sure, but little or no secular or periodic variation, the study of XX Cygni, in agreement with preliminary results for similar variables, has shown definitely that the light curves change rapidly and, it may be, erratically both in time of maximum and in character of variation. The details of this work will appear in the Astrophysical Journal;2 some of the chief results are outlined below.
In Mood or emotional tone depends largely upon temperament; and temperament, it is commonly recognized, has a constitutional basisis hereditary; the temperament is as little alterable as stature. However, there is a great diversity in temperaments; some persons are prevailingly gay; othprevarevailingly somber; and still others pass through alternating cycles of elation and depression. Of so complex a phenomenon the explanation cannot be simple. It must account for the following three states: (a) the hyperkinetic state-i.e., a state of overactivity. Of this it will be convenient to distinguish two grades, a lesser and a greater.
Following the terminology of an old psychology we may call the lesser grade of hyperkinesis nervous. The nervous person is active, energetic, irritable, excitable, ambitious, given to planning, optimistic; usually talkative and jolly. The greater grade of hyperkinesis is the choleric. A choleric person is apt to start a new line of work before he completes the old, brags, is usually hilarious, hyperotic, often profane, liable to fits of anger, brutal, destructive, assaultive, and even impulsively homicidal and suicidal.
(b) The opposite state is the hypokinetic or depressed. Here too we may distinguish two grades. The phlegmatic person is quiet, serious, conservative, pessimistic. The melancholic person is unresponsive (often mute), lachrymose, given to worry, weak and incapable, feels life a burden, often longs for death as a relief.
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